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INTRODUCTION 

Given the importance of oysters in estuarine ecosystems, it is the goal of the Guana Tolomato Matanzas 

National Estuarine Research Reserve (GTM NERR) to understand the status of local oyster populations 

and the reef habitats they build, and to track changes over time. The purpose of this living document is 

to record and share oyster monitoring protocols as they develop. Methods were developed for use on 

intertidal reefs of Crassostrea virginica using the following bodies of work as general guidance: Baggett 

(2014), Dix (2010), Volety & Savarese (2001). Original applications of these methods are documented in 

a report summarizing a pilot monitoring project of intertidal oyster reefs within the GTM NERR 

conducted from 2014-2016 (link, or available upon request). 

 

 

PROTOCOLS 

Site Selection and Statistical Considerations 

When working at a regional scale, a map of reefs is used to randomly select reefs for sampling. In 

Northeast Florida, a map is available through the St. Johns River Water Management District 

(http://data-floridaswater.opendata.arcgis.com/datasets/7779f2353b644d6cb513fe2649e4d74b_0). A 

stratified random sample of reefs is selected using the Sampling Design Tool in ArcGIS. The randomly 

selected reefs are then examined to determine if they meet the sampling requirements: 1) a minimum 

of six meters length and 2) accessible either by foot or watercraft. Any reefs that do not meet these two 

requirements are removed from the list. 

At the regional scale, reefs are considered replicates for statistical analyses. Therefore, the 

measurements for each metric are averaged for each individual reef. Depending on the question being 

addressed by these protocols, a power analysis may be appropriate to determine the number of reefs 

required to find a difference if one exists. Raw data from reefs within the GTMNERR are available upon 

request. 

 

 

 

https://drive.google.com/drive/folders/1rsI6iUJIWHhNIL4tJ3uVBpq1rc75oC1i?usp=sharing
http://data-floridaswater.opendata.arcgis.com/datasets/7779f2353b644d6cb513fe2649e4d74b_0
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Reef Height and Slope 

Reef height (Fig. 1) is determined by measuring the vertical distance between the observed highest 

point on the reef and the edge of the reef closest to that point. The edge is defined as where live oysters 

or shell are < 10% cover. A string is held in place at the highest point and stretched tightly across to a 

marked stadia rod at the edge point. A hanging level is attached to the string and the end of the string at 

the rod is slid up and down until the string reads level when held taught. The height on the stadia rod 

where the string hit is recorded (reef height). The distance between the highest point and the stadia rod 

is also recorded to determine reef slope (reef height ÷ distance).  

 

Figure 1 Diagram of reef height measurement 

 

Reef Sampling Layout 

When comparing reefs in a regional-scale study, measurements are taken from the perceived densest 

portion of each reef. Focusing on the densest area, while biasing estimates, minimizes reef-scale 

variability and the level of sampling effort required to detect regional patterns. On each reef, one 

transect is laid adjacent to the perceived densest portion of the reef at approximately one consistent 

elevation, parallel to the shoreline. The total length of the transect is recorded and a picture is taken, 

ideally with the reef number on a sheet of paper visible (Fig. 2). Sampling is conducted along the dense 

side of the transect; observers walk along the other side. Quadrat placement along the transect is 

determined using an unsorted random number table.  
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Figure 2 Transect sampling layout 

 

Percent Cover  

Percent cover is estimated within a 1-m2 quadrat at six random locations along the transect using a 

point-intercept method (Bergquist et al. 2006; Fig. 3). Parallel rows and columns of nylon string run 

through the PVC create 100 evenly divided intersecting points (including intersections of string and 

PVC). The area directly underneath each intersection (determined using a flag pin slid directly down 

from the intersection) is inspected and categorized as live oyster, dead oyster shell, sediment, or “other” 

using tallies on the field data sheet. “Other” is defined in the field notes. The total number of 

intersections for each category is recorded, yielding a percent cover of for each quadrat (e.g. # live = % 

live oysters).  

 

Figure 3 Observers conducting point-intercept sampling along transect. 
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Oyster Cluster Density 

Cluster density is determined within each 1-m2 quadrat by counting the total number of clusters of 

oysters. A cluster is defined as an independent group of five or more live oysters adhered together. To 

verify independence, clusters are gently rocked to visually determine if any surrounding clusters move, 

indicating they are connected. Clusters that are only partially located inside of the quadrat are included 

in the counts.  

Gastropod Density 

The number of live gastropods and total gastropods shells (e.g. live conch and shells with other 

organisms living in them) visible within each 1-m2 quadrat are identified to lowest taxonomic level 

possible and recorded.  

Faunal Density and Shell Measurements 

Samples are collected within 0.25-m x 0.25-m (0.0625-m2) quadrats at the first three unsorted random 

transect locations (Fig. 4).  

Oyster density is determined by counting the total number of live oysters collected. Oysters are 

assumed live if valves are closed. Quadrats are excavated up to 15 cm in depth (Rodriquez et al. 2014) 

and stored in buckets or baskets for later processing. For clusters of oysters that extend outside the 

quadrat, only the portion of the cluster that falls inside the quadrat is collected. Most interstitial fauna is 

retained; however, motile species are generally not collected.  

 

Figure 4 Collection quadrat 
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Samples are rinsed and processed in the field if possible; otherwise, samples are brought back to the lab 

for later processing. If samples cannot be immediately processed, they are stored in the freezer. Clusters 

are broken down to ensure all live fauna are included in measurements (oyster spat, small mussels, and 

clams are often hidden between shells and not visible unless the clusters are broken apart, Fig 5).  

 

Figure 5 Notched boxplots of faunal counts from broken and intact clusters (No = broken, Yes = intact); 

a) barnacles (Paired Wilcoxon W = 2392, p = 0.3291), b) clams (W = 3267, p = 7.057e-11), c) oysters (W = 

3108.5, p = 2.303e-5) and, d) mussles (W = 3039, p = 3.498e-5). Data from GTM NERR 2014-2016 pilot 

study (link). 

 

 

 

 

https://drive.google.com/drive/folders/1rsI6iUJIWHhNIL4tJ3uVBpq1rc75oC1i?usp=sharing
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Shell height (for all live oysters and mussels) and shell length (for all live clams) are recorded in 

millimeters to the nearest tenth. Oyster shell height is measured from the umbo to the distal end of the 

largest shell (Fig 6a). Shell height for mussels is measured from the hinge to the distal edge (Fig 6b). 

Clam shell length is measured along the widest axis (Fig 6c). All live barnacles are counted but not 

measured. Gastropods are identified to lowest taxonomic level possible and counts recorded. Presence 

of all other fauna are noted. 

 

Figure 6 Shell measurements for a) oysters, b) mussels, and c) clams. 

After processing, samples are returned to the body of water from which they were collected. Frozen 
samples are disposed of at a local shell recycling center.  
 
Data Entry & QA/QC 
 

After each sampling trip, data are entered manually into a Microsoft Excel spreadsheet. Scanned copies 
of field data sheets, Excel spreadsheets, and field photos are stored on the GTM NERR server. Electronic 
data are backed-up to an external hard drive weekly and field data sheets are kept on file. QA/QC is 
completed after data entry. Electronic data are cross-referenced with field data sheets by a person other 
than the person who entered the data.  
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